A colonized millet grain method for Agrobacterium-mediated transformation of the button mushroom Agaricus bisporus.
Lack of an efficient transformation system has hampered the molecular breeding of Agaricus bisporus. Here, we describe a highly efficient Agrobacterium-mediated transformation system for A. bisporus using foxtail millet (Setaria italica L. Beauv) grains as cultivation and infection media. Mycelium-millet complexes were prepared for co-culture and treated with ultrasonication for 10 s to improve infection efficiency. After a 72-h culture period, the newly grown mycelium-surrounded millet grain was transferred to selection medium supplemented with 200 μg/mL cefotaxime and 15 μg/mL hygromycin B (hyg) to screen positive transformants. Putative transformants were analyzed for the presence of the hyg gene by polymerase chain reaction and Southern blotting. Expression of eGFP in A. bisporus transformants was detected by fluorescence imaging, and the β-glucuronidase (GUS) protein was detected by histochemical staining. Our protocol resulted in an average 53.85% transformation frequency, and over 85% of the transformants tested remained mitotically stable, even after five successive rounds of subculturing. A feasible method for A. bisporus mushroom transformation using foxtail millet as an innovative culture medium was developed, which will benefit future functional genetic studies of this mushroom.